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(54) MIXER CIRCUIT 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a mixer circuit which is suitable to 
be used for a self-heterodyne communication scheme to obtain a local 
oscillation signal and an RF signal of the same degree with great power, and 
reduces fluctuation of the transmission power of the local oscillation signal 
with respect to input power of an IF signal to the mixer circuit. 
SOLUTION: The mixer circuit has: a first circuit having a diode 
characteristic; and a second circuit of which impedance is different from 
that of the first circuit and which has a diode characteristics of a polarity 
opposed to that of the first circuit and is parallel connected with the first 
circuit The first circuit may have a first diode, and the second circuit may 
also have a second diode whose junction area is different from that of the 
first diode. 
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fft fffi f& LTii^t5«i|jf|gti!f tn5„ 

[3§l^£JSife1- 5 *:*©*&©?£«!] 

[ 0 0 3 9 ] 

[ 0 0 4 0 ] 

(as i 

[ 0 0 4 1 ] 

IS 1 © %M<r>teM<D f" 14 , T > ? \s ? 4 * — v nut p n ms-wo y 4 

- KD 1 > D 2 T-#|j& $ ft , ^ -f K D 1 ©S-a-ffiW S 1 t ? << ir- KD 2 © K 1§- ® « 

S 2 t ■ & -A * 5 m fi£ -C fo 5 . '* © fife © « «ttHl 6fc*l fc.tt.* ©S*1Mai&£|g|«-e*> 
5, 

[ 0 0 4 2 ] 

-r#fc>*>, **J6*tB© 5 4 : lMS]'l6'Ht» g^I«p*5^^ t- h"D U^^^*- 
K D 2 Srtf STVf /<7 V /w.y a— K» 1 i, T yf 9 v ? >< * — K U 1 ©A^3 
&m 1c A £ ft fc a — h^.^^2 t , T ><?'<9 wu ^ — K SB 1 ©m^i 

m te — $ ft » m.m » m%t z ft tn t-T'y^^y 3 ts-t tsi^-cfes, 20 

[ 0 0 4 3 ] 

~> 3 - H * ' * ^ 2 14 , »«j(i'4 , il-L'0/2flrt-et-^yi i 4D, * © 2 ft j& ft * T* fc 

SLO^tT-ya- h-T5s.'es|:k«, LO«-§-©i / /2Stft©m^ii*tc^bv^s$-e^fig 

. £ ft 3 „ * it - * — ^ V * # ^ 3 14 , ga/S5aSLO/2ftti'3-M, > ^£ © 2 fg & 
fl^T&SLOlit - ^Vi^S, 00 X 14 , L O ft -§■ © 1 / 2 & g © « % * 1C tjgs b 

*$-e7£j££ft3„ 

[ 0 0 4 4 ] 

Jt izfc L fc * 4# ff X ffi 3 »C i.ft 14 , H 1 6 \z 7jk L fc f£ * © 5 IMS] SS 14 , T V 9" /< 7 U ^ 
K^^I^C«ft4©2o©y^^-- KT'SjSJJlTV^fci!), 10/211^10! I 
F ft : # © iS^:i* p& 1C 4 o T 2 o © K I' ffitl Z> m%L (4 . m C- S 4I T? , d»of4ffi*s 30 

i£ i^i 5 „ r©rt.|;i!) LO/2ff-5§-©2f£i£fi-5§- ( L O ft -3- ) ©tti;*jas«Jf&l$ft3. 
**JS^*8©5^fiMeI SS T- 14 ; <$? ■< * — KD 1 t ^ * - KD 2 © % B.«S t 
f\ ft.^* ft © -f v tr — ^ ^ x ©fit * S i 5 1-i" 5 o 
[ 0 0 4 5 ], 

B 2 14 v /-f>-KDl, D2©i^ffi8itt;S 1/S 2?r, « ftf 0 . 5 tLfctt© 
5 *-!f@J&©«**ffi**tt£*M-j/7-7-eS>5 0 
[ 0 0 4 6 ] 

ID 2 Sr # RB "t* S h J & 4 t-'KD'l, D 2 OS^Bf H; S 1 / S 2 «s 0 . 5 © 5 iMal 
S§ 1C *f U T , Hi [S] S ^ JD (1. 2V) Lfcf ^Offl^iiiJf tt 1 4mAt?fe9, 
it * (p1 1- « J£ ^ JP (-1, 2 V) U;fc»-g-©W^J««ffi'fi- 8 m A t tt Z . * fc> *> . 40 
^'ft-KDK D2©S^ia^f x.5;tf^^t - K D 1 ^-ft-KD20^fy 
f — ? y * Sr 5 fit ic K * T- # 5riiS»*5. rcipt^^i- KD 1 ^ -r * — 
KD2og^ia^f x.t'fytf-^'y^oiisiisijttsrit, KD 

1 tS^Slfi I d 1 KD 2 I d2©S*gftt^^/£9, ^fjlcfi 

ffi m t> 1 8 0 ° T tt *"< * • . U * o T , f!§*©5>1MlIIS*»f»A.rv^fcLOfS»©» 

nsia»*i6Sfft«.sftTLo« *•© aA«**5±#i-5„ 

[ 0 0 4 7 ] 

HStt.^/ft-KUl, D2©gS^iajfcS 1/S 2l:Mt5> LOfM#©ffl^m^I 
P L0 ( H * 'H «R. A ) tRFft-§-©ta^m^P RF (itklB) ffl->^i/--y 3 ygf|: 
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[ 0 0 4 8 ] 

(Hi.siafc*otL b{i*©aiAtAP L o#±#u "r- f « * o u * « * p R p ^ « /> -r 

5o b sSS o T v g^® ait S 1/S 2 «: S 5 lit L Ott f ^ R F ft ^© ffi^ 

«AJt*rHiE"e*»*:*, LO«#i:RF«#(Olii*«*S:IBISft-e, o fl£ * Jfc ^< T 

[ 0 0 4 9 ] 

04lt **16»1B05^ 1Mb] &<d n I Fftf OAAt»Pi P fc»t5 LOfitoUA 
«*"P L0 (HI'PJISSC) StfRFfit©WAtAP IF (HfJUlD) <z> SI J£ tt * & * U 

(fl t>- S^ffiftlt'S 1 / S 2= 0 . 5).JfcttOfc»,-B4-Ctt. fie*(»<frffi« 10 
itSl/S2=.l) ©LOflf ©fflAl*P L0 (SfilE) Sl/RFfltoai^IAP 
r f (i«8F) t * tt 7" n 7 MtV^o ft *5 ; W."J6 * fl= tt * RFflf (Z)JISf f 

RF = 6 0 G H z , L Off -i-Ojajg^ f L0 = 5 9 G H z "C & K) s L O / 2 < f * <D ffl « * P 
L o / 2 = 1 0 d B m £ -f 5 o 
[ 0 0 5 0 ] 

. El 4 ^ 6> ft 5 ± 5 fc\ fi£ * 0 .5 * V m & T tt , RFjft^a}^l^P RF t LOlf 
fcH * « * P L o t » K He ^ ■ L < ft/5 "i ..ft O <t tt , *5i*-4 5dBmt**>ofc. -t *L *f L 
T * % M m tt CO ^ df- 'IMS S& T v tt\, *5 <fc -2 3dBmT*fcS 0 tfc^ot\ ^*^^^<t 
fi 2 2 d B 3fe»-S tttzo 

[ 0 0 5 1 ] 20 

±i£UfcJ;5K:5**III»j6» <b <D R F flt^fcB*i:*P RF St;LOf|^(Z)W^l* P L0 

»\ * * v^^r ds % iae*r a * n« ©*i»j&m> * < 5 . Lfc^o-c, mm a a 

£*'t?*K MS S *f-|3K.«:fl§.vvixHC, ^ * IMS 3S ^ -fe * J: 9 t> £ < . *»owa 

5 d fc # *Tf6te ft So «£ o T, fiifiTSJ LT»f^-T5 j»»a«*11^# b tbZo 

[ 0 0 5 2 ] 

L Oftt^) ffl t) tiP LO tt,'- TV f/>°7 KSS 10^^^*- K D 1 , D 2 (D 

» mtt-s. 1 / s 2 sr >h $ ft «i k -r 5 is *r ±t * -r «>, ±eiskj: ^s^aaits 

1 /s 2. a: /j> s r s -r- 5 ^ i at# * lvn 0 

[ 0 0 5 3 ] 30 

L^Lft^b, LOfl*Sr:j>"4 9-*#<t5i, RFffi»©fflAt*P IP ©'P 1 d B ( 
idBfiJ»jE«g^) «: iB it T i; *: 5 ( B 5 # JH ) . * r. t? , * M M M ffi T- tt , L o « * <z> 
W*1^JP L0 ^R Ffl^o tBAlAP 8F ^P l dBHTift5±5t8^sa]tS l / S 

2 £31 tRi~ 5 o 
[ 0 0 5 4 ] 

— * * ifi *F O £ ft ft <fl ^ * Id ■ # b T S * £ ft & * 't M L ^ fi,. RFflf (Dffl^l 
APrf^PI d B i H' 1 3.d BfiV^l^tSflfSi t -Cfe§ (El5^13dB Back off 

) o :.©s^, l oft-g-co a^m^i PLotRFitf ©aj*i^p RF (Z)p 1 d bj; 9 t> 1 3 

d B fSv>^ftmvb 1-SfJPS S ti So 

[ 0 0 5 5 ] 40 

lfc^ot,$^lfitll, .^>tlfiIB^?)<DLO<lf ©UIAIAPlo^, r f n 
^> ffi * m^/P RF cop 1 d B a* 6 P i dB-i 3 dB©Blftl:45i5l:7yf^7^^ 
— KSSlcoy-Y^- — K D 1. D20g^i|]tS 1/S 2£r)PlR-r£ 0 
[ 0 0 5 6 ] 

ft *5 % * 31 Jfi » » -C tt , T V ^ ^° "9 V ^ ^ 4 * — K S8 1 & . 2o^)^^t-KDl, D 
2-T?» fifc $ ti Sr^ U ^ . ^-T K D 1 N S/clj:^^^'- KD 2(0^>i< i: tv>f 

?U S ft t5^>ft-K»# A ft oTV>tt(i. lIS^^t^KDl, I) 2 <D&&mmit * & 

2«^tt-&ffi«O^W-ffl[^»ft-Jitf . t - KD 1 , ^^t-KD2, Stf&^J^Jgc-r 50 
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•s & #4 is-— v hm * vms-mm y$ m — t *> o 1 1 ± '< ; ot ^xuv^ 

[ 0 0 5 7 ] 

(* 2 <omm <nj&m) 

m 6 <o s; * m &<o m 2 <Dmm<DMi&<Dmi$.&7ii'tmi&m-e $> v , hi 7 « m 6 

It* b it >f s e° - y y i$i £ 1.x & Z m^tzffij&& jj* -f m ss m -e & 5 o 

[ 0 0 5 8 ] 

IH 6 ^ 1" ± . 5 IS 2 © M M <o M Wt <r> 5 * -jug s§ & , r ^ '< v \s fl> ¥ << Or — Y SB 1 
1 t It, ^>fi-FD l <D4yt°- y> *m 1 3*SiS5IIte»ittStbfc»i© 

^-f^-KEBl 1 1 ^«-FD2t|2©^yf-^y^Sf 1 1 4 frfePHztg 

2 <r> ? 4 k m s&: i i 2i ttt5«i*-T*5.' 

[ 0 0 5 9 ] 

' . SB 1 <T> 4 $r — KBS 1 l 1 |2©^>f b* 0.BS 1 1 2li, 

- Yit mm®, t ft 5 <t 5 lcM*U fci&igi! £ tiX v> 5 „ ^ © ftb, © « (2 ^ * £ M X ib 5 tz. #> 

[ 0 0 6 0 ] 

i 7 li/Tti 5 I:, * m & 1& ?> * V \M] 3& T~ , ^lO^-Y^-— KB tSl 1 l *tt 
1 1 2 iStf5»2 O^f V f-/y^f ^ i LTf 2 ©eiiSS 1 1 6£fflV>3fllfifcT?;fc 

5 „ HI l © e ii§ BS l i'5StJ5^2©eai*IKi l era, Mxlilltt'f vt- / y^i:^ 

- T? \ ISSI^S * 5 ^ - y fff^* ^ 5 „ 
[ 0 0 6 1 ] 

r (O J: 5 fc: , »ro^-f *-"Ki8i l 1 i$2cy^ft- 1 2 kfcZtvZfn 

-f y t'-^yx$^ ?rtt5 t% ^ i c^^t- Kiniig l l l tl2»f^t- Kiel 

[ 0 0 6 2 ] 

ufc^oT, * n ;M «§ © 5 ■•.> ■'■r-ia g&T-ft. inoitoiiiisi:, m 1 © e ;n 
bs i i 5'R.zt & i <D&mm & i ,i 6 cb « $ & ® a: m & -f 5 . r £ -e l o « t r f m % <o m 
jjmjj tt&mmx- % st*, l o f§ .» t r F«-g-©a*«-*-srras*-c» a» o a & 

T^c# ft ffilc: IS: 5& T? t *. 
[ 0 0 6 3 ] 

F ft .» » # 5 fz * , ' « m *s S © fU # * /h £ < -T •£> 2 : i * "51 IS lc 7i „ i o T % 4E « 
[ 0 0 6 4 ] 

Sfc.-SRiw^^if — ^y^f^ 1 1 3XU ! S2©^yf-yy^i^ 1 1 4 5r^n? 

KBIll l 2©-fS't:--y-'y^tH45ti:-e*5t6; gp p"p & Wi * M it X U # *B JO 
t5 : r i«Sft< , 5^r-9-lHlBS©3^.h(0±#^«J$iJ$jx5. 
[ 0 0 6 5] 

I8tt, *Hlfi»1»©5*-9-0'B<O, ISl©e^^^i:|g2©e^aK©e^llSSftS 
(C^J-i-S, L Off *©ttt*«.* PLodtailORt/R Fft-^C0t±J^)©^ P RF (BfSII 

[ 0 0 6 6 ] 

@ 8 »c.^-r «t 5 * hi m m <o 5 bs » , ici^cffotLoftt 
(omtsmt) p L0 « s -t#i"5...— r Fft-§-©m^m^ p RF «e jh^bss 21©*^ 

tbf i>/ii!f,i^f5 0 L fc *5 o x , IS2©*Ifi©f0^©5dr1MHlSg{c*iVNTfe, Hi 
©e^HSSS:0 ? l«2 ro^oi^ BS «0 i»BS«S:@l:S^i-5'ri:-e, LO^f-^tRFft-^rotll 
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[ 0 0 6 7 ] 

^fflASAp L . 0 ^, r f w-^ioffl-*'** p RF op i d b a> b p i d b - i 3 d b (omm^ 

K45i 5 fc, T v ^ ^ 0 9. v Vv JSr— K IS 1 l of l o-f y t'-^y^l^ i i 3 t» 
[ 0 0 6 8 ] 

* fc , * 31 M m H8--C tt , »l KBlSl 1 i&tf»20^>ft- KElBi 1 2 

* * >f vf-^y^J^^tt^i^^/Tl/:^; ^ y fc° - ^ > * ttf 10^^ 
- KBRl 1 llfcttlioy^ K m m 1 l 2^)^f ti a> - *l:tt5»«tjbo ' 

"C t J:l/\ 10 
[ 0 0 6 9 ] 

.a fc, *njE^flg-e«> ^it-'KD 1 K» 1 <^>f v \?— ^ 1 1 3 # stoats 

» * tt , . ^ KP2|cl20^y^-^y^^f 11 4 a* dC W ft m £ fc *t at £ ^ 

l a* , m 1 (d <i ^ t° — y ^ *m -7*1 1 3 a ^ -r * - kd 1 iM[5ijfc»«*ftTv^r t ± 

< N I20^yf-^y7if.i 1 4 ft # 4 * — K D 2 i: afc 3*JM ft ffi £ ft T T & ± 0 

[ 0 0 7 0 ] 

m 1 0 < > tr r- > v * iff f 1 1 3S^g2to^yf-^yxi^i 1 4 , 4 1/ ? ? ? 
N fc£ i^ttj£tft#tt if^ftf SrfflV^T t £ v^ 0 

[0071] 20 

* e> fc . * 31 m « flg -e » , ■ v ^ tr - y zs * m + t l x > # ts- -Y ^ - y > ^ as « l < % 

[ 0 0 7 2 ] 

m 3 to'mm.<omm) 

[ 0 0 7 3 ]. 

Sl> 3? 2 ©*lS.^-»tBO'5;*>.|a»-cr*, * t LTR-Ffit0Hl*iAP RP i: L O fit 
-^<Z> ffl^J P lo ^ ^ « # * -b < 4 5i £ <£> ft £ * t < t^.; =*1MI]&<£>«/£«:»fSL*: 

'Ont-c* sfc it-jtfcr * ^ h a* a* tv^ 0 as 3 <DMM<DMmft, iFifti^iab 

[ 0 0 7 4 ] 

S 9 iC/Tt J: 5 C * 3 <£> H.J6 <D M tt O S * iMU K .» x 7Vf ^7 KS3 

l IT, a- - KD1 tfittS-l 1 7 as w.mKm M $ tbfcm 1 <Dy-<*- K@8i l 

1^ y^*-KD2 «r 2 ©^^*-KHIIl 1 2 i *tt 5**^* 5. * 1 

eo> >r * - k lass 1 1 1 r x$ m;'2- <d y ^t- K@Bi i'2tt, #^as*-r5^^^-Kas 
* « tt t 5 ± o m ?u ft m 5 tt t o -t ^> ffi <£> ' « a tt m 2 o n ^ m t m m x $> ^ 

[ 0 0 7 5 ] 40 

^mm^m(om 1 <d y ^ k s k i 1 1 -e « , ^ y t°-yy^i^ ^ ltssis i 1 

7SrfflV^^'tt\ SS^>f 7^-«i*fcJ: 9 KD" UcPPllD S ix5 tff # Kff-S 

t45. tot*, »2. oit*©»iBto5^^iaK-ira«os6*KaD^r, 1 f « * o k 

A A B» * It « LOflt©a)At*P l0 ofiT#'»lli(Sn5, 
[ 0 0 7 6 ] 

B10 Ofttt0.}gtt0 3-*--9-|B!tt4>I F«tOAAtAP IF K»t5LOjlt(D 

5o y>f * - K : D 1 i^^t- KD 2©«^iattS 1 / S 2 f4 0 . 5 X fc 5 . * , ^ 

* - k d. i fc ie jo fc ft « u.fc ^ a # i 1 7©ffif45"pot?as>5 0 * « jb « * # . r so 
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Fit ^(DMfeW f RF = 6 O.G.H z , L 0\t^(OmmW f L o = 59GHz, L O / 2 <1 4§- (D 
tAP L o/2=-9.d BmtfcJo.- 
[ 0 0 7 7 ] 

HlO^E,*^5t5l:, SSi^ 117 £ L ft v> §>t0K ( H fi&iB* N ) T?-fi , 
Loffit©(H.AS*p L0 ©SE»* l .-i d B-c*ofc. n tt tc *f b r , *Sir^lo^ 

iJ-HB&"(0**i»M) tft , 0 , 2 d B t* 5 o L '» o T *5 <fc ^ 1 d B 3fe If S fc . 
[ 0 0 7 8 ] 

ft *5 , i9TMi, M 1 <o ?Ar*- K0K l l l fc ^-r * — K D l a » «g * tt S S 

gt # i i 7 4: * -r a « riJ sr- «f" C as » 2©y^t- keki i 2[^^-kd2^i 

3?B te*3K * ii 5 «gt# S:# b X y* T * 1 ©#f^'*-.KBB 1 1 1X1/12^)^^ 10 

* — K E » 1 1 2<D**fci'^Y*-K£ii:^JK:»«;S;fr^ 

£vn 0 Si co^-f — KBUli' l.RXtm 2 (DVJ b*®& 1 1 2 t^>f KXtfJS 

sr zh'eti^i- & mm ^ i cd y ^ *-Kn*M i tn 2 <D?s{ h*mm i 

1 2 <7W V tf-.y >- * £r|| ft «'■-■[ fcKft-e # ttfi, |l(7)^^-KDli$2(D^^t 
-KD2©»^a«li, S ft o T V* T <fc < . ^ L < X h X V^ 0 . 
[ 0 0 7 9 ] 

[ 0 0 8 0 ] 

S4 <D M M <D M ffi <£> t tt\ . r ^ ^* 5 v ^ ^ >f — K 2 l©^^t-KD 1 20 

©«*fiS±5«ffVf 1 t ^-f KD 2 0'«£E V f 2 

'*>'*• *<0«*>*/*f4J* 1 C03K-ik9^tt t PH«-C& 5 t.OR«tt«»t5. 
[ 0 0 8 1 ] 

* * Jfc » «l -C tt , ^^ft- KD l<z>IH#G]fi:±5«JEEVf-i i: ^ * ^ KD 2 <D HI * A 
fi±?t£EVf 2i* at*. S ■■it » . ^Jitf, ? «f * — KD 1 , D2^rLT, {t * H * # 

[ 0 0 8 2 ] 

mi 2 * jiii ^-.^ibik^, ^>r * - K<^w*ift o «jES6is: ssti-a , l 

OftfOffl*«^P L0 (H«.l!«l)XtfRFflt©lti*tAP RF (B**i»J) 
I/^-^h yfeIS:/TltV\S 0 - 30 
[ 0 0 8 3 ] . • " 

.Hi2 fc ^ -f <£ 5 te s *ti»-ef4;'^-ft - KD i , d 2 <£> nr * ft & 

.t ?> ®e i^tt^i^o r l oft ^rcomttm^ p L0 ***an itv^< e r Fit a 

r V <f- /< 5 u /l" ^ >f * - KS.2.1^y-f KD l o MB tfj St Jt *9 ffl ff V f l h ? << * — 
KD 2 0«*m4± 9 tffi V f ;2 i SrltlRt 5 r 4: "C, JB 1 S2^I»0»1^ 
«M-L O ff £ R FfltotU^:!^ < . ^oHSSCJItt £ 0 

[ 0 0 8 4 ] 

l^iitf, UTSb^f SM^5ifI^B^#^tb-5o 40 

[ 0 0 8 5 ] 

4l8 v 7^t-KDi, D 2 • (c 1 4 p" n « ^ I o / ^ t ^- K S: ffl v n t t J; v n 0 

* >f > - K D 1 * D 2(OPl^f #SfcttNl***©^««i«Sr«i5^, at * ^ 
-2gfifc<OSft5^^e^?r K-l^y^t5:itV f 1 i: V f 2 £ *l *l £ ^ e 

[ 0 0 8 6 ] 

# * 16 ® ffi "C tt . T V ^ ^ "9 ^ A- >f ^ — K U # s 2 1<D? J KD1, D 2 T*I ^ 
£fr5#y£*LTV^2S, ^ - K D 1 N Jfcfi^^t- KD 20'>4< t t^f tii* 

5 ^ V *-K***6oTV^Ji'tf, HI * IrJ St ± »9 m EE Sr X 5 » i: m « <D to * Sr » 5 n 
t#t?J5. *0^^ N ^-ft- KD lflHty-f*- KD2«©H*filS±?tBEO*St 50 
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« 3» » 4 tf ; ^^t-KDl, ? 4*— KD2, X Wit WSf 5 *y >f K o 
<o |iH ^ fp] £ ± 9 mffi tt R — & o x £ < . *4otv^tt±v\. 

[ 0 0 8 7 ] 

<£> ttJ * P v RFf|§ <£> ffi A ; t*P RP <Z)P 1 d B t> b P 1 d B - 1 3 d BOiift 

tc ft 5 £ 5 K . T st^.y jvtf j KSB 2 l o ^ >f — K D l <o ft :£ _b 5 ® IE v 

f.li^>f,*-KD2 0 «■* ft A _h <9, m J£ V f 2 J:*IR't5©*iJ LV^ 0 

[ 0 0 8 8 ] 

(* 5 (ommcomm) 

[ 0 0 8 9 ]. 

»5^^j£co^^(o^^ s& «: , 3? i <o * m <d m a — m 4 <s> n is <o m m <o * * u- m » 
fc^>frxiai»6*:ia»bfc*j*-eabs 0 ft *s . mi 3 « 'us 2 ^ use <d m m <o * * ina k 

^ >f T ^ E K S: ifi Jp L- flf'fiK St ^ L T 5 ^ , »-10|llffi(?D?gffi<^^^lMate, fc 5 V^ 

3 N ^ 4 (o mM(omm <o ^ * iMa.ss -< r ;* e rss £ ig.^p l -e $> o r t> ± 

[ 0 0 9 0 ] 

[ 0 0 9 1 ] 20 

>f T ^ 0 » 6 tt , . IIC SE « 6 . 1 i:-rv^^^V^^^6 2 i *t J & * # is 

H&Zti&o. S O J: 5 ft «J*-T?"tt.; B.JB* W « * T T ^ E IS 6 f4 >f v ^ ^ # > ^ * 

■f 62ia9t-^yii5„ 

[ 0 0 9 2 ] 

0 1 4f4, * ^Jfijg HB CD > ^^EKo. 'WT*«BEfc»i-5LOft#<&tH2>«;fcP L0 
(0fl8K)St;RF tB* ft* P RF (H^SIIftLO.O^^aU-iya^iSSrSr^b 

x * ^ «: as « u r ft a * t '■ ra m«j£<£>^ ^inaiftfcajtu-cfTofc. 

[ 0 0 9 3 ] 30 

El 1 4 ^/Tt<t 5 i- v * »OS*1Mai»f4, r ^ tEE©« JdK#o t L Oft 

ffl * P lo ^ s * n K J£#t";5 o — ^ , R F ft^CD ffl^l^ P RF Ht T mff <£> J# 

jocffotbf^tid^ts.-bfcisot, « 5 <d m m <o m m <d * te te V n t t , 

[ 0 0 9 4 ] 

ft^. *mMJ&M<D ^ ei & ; ^-/y^^^^gjK^tifcryf u ^ ^ -y * 

[ 0 0 9 5 ] 

^a^l^} P L0 ^v RFlff ^)ffiil^P RF (OP 1 d B^feP 1 d B - 1 3 d BcD^fflft 

\z ft s x o k % t yf/<7 is/vyj k §p k: w^-r r^«ffSra^i-»<o^a* 

tV^ 0 

IHiB^ffimftlftW] 
[ 0 0 9 6 ] 

[II 1 ] *^S^^t0K^SlO*l^)f i^i^^^t0Klltfc5o 
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